An increasing number of women with severe endometriosis have conceived through assisted reproductive technology. However, endometriosis can cause life-threatening complications for both the mother and baby during pregnancy. We herein describe a case of endometriosis-induced spontaneous ileal perforation with massive intestinal haemorrhage in a pregnancy that underwent Caesarean section, right hemicolectomy and terminal ileum resection at 33 weeks of gestation.
Introduction
Endometriosis is associated with subfertility, with a prevalence of about 10 to 15% of reproductive-age women (1) . Today, an increasing number of women with endometriosis can achieve pregnancy through assisted reproduction technology (ART). Endometriosis is a risk of adverse pregnancy outcome, including preterm birth and antepartum haemorrhage (2) . Moreover, endometriosis can cause rare but potentially life-threatening complications for both the mother and baby, such as spontaneous haemoperitoneum (3) , and intestinal perforation (4) .
We present a case of pregnancy complicated by endometriosis that resulted in spontaneous ileal perforation and massive intestinal haemorrhage. The patient required Caesarean delivery along with right hemicolectomy and terminal ileum resection at 33 weeks of gestation. This report is believed to be the first case of spontaneous ileal perforation and the first case of massive intestinal haemorrhage in pregnancy from intestinal endometriosis. We also review all cases of intestinal perforation in pregnancy due to endometriosis that have been reported in the English literature.
Case Report
A 38-year-old Japanese nulliparous woman was admitted to our hospital because of persistent upper right abdominal pain at 28 weeks plus four days gestation.
She had a history of dysmenorrhoea and infertility due to endometriosis. She underwent a laparotomy excision of an endometriotic cyst of the right ovary when she was 23 years-old and bilateral salpingectomy for haematosalpinx when she was 36 years-old. Preoperative magnetic resonance imaging (MRI) and the second operative findings showed severe adhesions involving the uterus, bladder, and intestine ( Figure 1 ). After the second operation, she conceived through in vitro fertilisation (IVF). Upon admission, her temperature was 36.9°C, her blood pressure was 110/62 mmHg, and her pulse was 72 beats per minute. Physical examination showed mild focal tenderness in the right lower quadrant without guarding or rebound tenderness. Laboratory data were: white blood cell (WBC) count, 22,300/µl and C-reactive protein (CRP), 14.6 mg/dl (normal, ≤ 0.2 mg/dl). MRI revealed fat 6 stranding in the ileocaecal region suggestive of periappendiceal inflammatory changes ( Figure 2A ), but did not show an enlarged appendix. The entire anterior surface of the uterus seemed to be covered by the bladder ( Figure 2B ). Antibiotic Figure 3A ). After consultation with expert urologists, the posterior bladder wall was also incised before an incision was made into the uterus, and a 2356g healthy male infant was delivered through the bladder intentionally. Surgeons in gastroenterology conducted adhesiolysis of severe adhesions involving the uterus, 7 the sigmoid colon, the ascending colon, the appendix, the caecum, and the ileum.
The adhesiolysis revealed terminal ileal perforation with abscess formation ( Figure   3B Figure 4A ), the appendix, the caecum, and the ascending colon. Decidulalised stroma with endometrial glands were mainly extended from the subserosa to the intestinal submucosa. Neutrophil infiltration was observed in the intestinal mucosa at the site of the ileal perforation ( Figure 4B ).
Discussion
Intestinal endometriosis affects 3.8% to 37% of the patients with a diagnosis of endometriosis (5) . The most frequent location of intestinal involvement with endometriosis is the sigmoid colon, followed by the rectum, the ileum, the appendix, and the caecum (5) . Intestinal endometriosis is defined as infiltration of endometrial-like glands and stroma reaching at least the subserous fat tissue or adjacent to the neurovascular branches (5) . Endometrial glands and stroma are found invading the intestinal wall from the serosa inward, but the submucosa is rarely involved in endometriosis. Thus, intestinal perforation linked to endometriosis is quite rare, and there were only nine cases of intestinal perforation due to endometriosis that were not associated with pregnancy in the English literature (4) .
In pregnancy, ectopic decidua, which is induced primarily by progesterone, can occur by de novo development from the superficial celomic stroma or by the transformation of a pre-existing endometriosis. Spontaneous intestinal perforation due to ectopic decidua is a rare complication, as only seven (4, 6-11) cases have been reported in the English literature (Table 1) ; the locations of perforations were the sigmoid colon (n = 3), the appendix (n = 3), and the rectum (n = 1). The present case is the first report of spontaneous perforation of the ileum due to ectopic decidua.
Peritonitis during pregnancy is associated with high maternal and foetal mortality.
The previous seven cases needed prompt surgical intervention. Fortunately, severe pelvic adhesions in this case confined the abscess to a localised area, and led to successful continuation of pregnancy for a further five weeks.
In the current case, a preoperative diagnosis of ileal perforation was almost impossible because of a lack of clinical features suggestive of intestinal perforation. 
Intestinal perforation was suspected in

